Chapter 3

GROUNDWATER
MONITORING

Groundwater Monitoring
Program Overview

Groundwater at the West Valley Demonstration
Project (WV DP) ismonitored according to acom-
prehensive program devel oped to comply with all
applicablestate and federd regulations. Themoni-
toring program also meets requirements of De-
partment of Energy (DOE) Order 5400.1 to obtain
datafor determining basdline conditionsof ground-
water quality and quantity, to provide datathat will
alow theearly detection of groundwater contami-
nation, to identify existing and potential ground-
water contamination sources and maintain
surveillance of these sources, and to providedata
upon which decisions can be made concerning the
integrity of existing disposal areas and the man-
agement and protection of groundwater resources.

Current groundwater monitoring activitiesat the
WV DParesummarized intwo primary documents
—the Groundwater Monitoring Plan (West Valley
Nuclear Services Co., September 27, 2001) and
the Groundwater Protection Management Pro-
gram Plan (West Valley Nuclear Services Co.,
May 2, 2000). The Groundwater Monitoring Plan
outlinesthe WV DP splansfor groundwater char-
acterization, current groundwater sampling require-
ments, and support of long-term monitoring
requirementsidentified in the Resource Conser-
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vation and Recovery Act (RCRA) facilitiesin-
vestigation (RFI) and DOE programs. The
Groundwater Protection Management Program
Plan providesadditiond information regarding pro-
tection of groundwater from on-site activities.

Geologic History of the West
Valley Site

The Western New York Nuclear Service Center
(WNY NSC) comprisesapproximately 3,345 acres
(1,354 ha) and islocated on the Allegheny Pla-
teau near the northern border of Cattaraugus
County in Western New York. The200-acre (80-
ha) WVDP site is located on the WNYNSC.
Beneath the WNY NSC siteisasequence of Ho-
locene (recent age) and Pleistocene (ice age) sedi-
mentsfilling asteep-sided valley incised in the
bedrock. The bedrock iscomposed of shalesand
interbedded siltstones of the upper Devonian
Canadaway and Conneaut Groupsthat dip south-
ward at about 5 m/km (Rickard, 1975).

The Pleistocene sediments overlying the bedrock
typically consist of asequenceof threeglacid tills
of Lavery, Kent, and possibly Olean age. Thetills
areseparated by dtratified fluvio-lacustrine depos-
its. Inthenorthern part of thesitethe Lavery till is
capped by coarse-grained alluvial-fluvial depos-
its.
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Repeated glaciations of theancestral bedrock val-
ley occurred between 24,000 and 15,000 yearsago
(Albaneseet d., 1984), ending with thedeposition
of upto 130feet (40 m) of Lavery till. Post-Lavery
outwash and dluvia fans, including the sand and
gravel unit that coversthe northern portion of the
WVDP site, were deposited on the Lavery till be-
tween 15,000 and 14,200 yearsago (LaHeur, 1979).

A summary of thesite hydrology is presented be-
low. Hydrologic conditions of the site are more
fully described in Environmental Information
Document, Volumelll: Hydrology, Part 4 (West
Valley Nuclear Services Co., Inc., March 1996)
and inthe RCRA Facility Investigation Report:
Introduction and General Site Overview (West
Valley Nuclear ServicesCo., Inc., July 1997).

Surface Water Hydrology of
the West Valley Site

The WNY NSC lieswithin the Cattaraugus Creek
watershed, which emptiesinto L ake Erie about
27 miles (43 km) southwest of Buffalo. Butter-
milk Creek, atributary of CattaraugusCreek, drains
most of the WNYNSC and dl of theWVDPsite.

TheWVDPsite, located onthe WNY NSC, iscon-
tained within the smaller Frank’s Creek
watershed. Frank’s Creek, atributary of Butter-
milk Creek, formsthe eastern and southern bound-
ary of the WVDP,; Quarry Creek, atributary of
Frank’s Creek, formsthe northern boundary. (See
Fig. A-1[p. A-3].)

Another tributary of Frank’s Creek, Erdman
Brook, bisectsthe WV DP into anorth and south
plateau. Themain plant, wastetanks, and lagoons
arelocated on the north plateau. The drum cell,
theU.S. Nuclear Regulatory Commission (NRC)-
licensed disposal area(NDA), and the New York
State-licensed disposal area (SDA) are located
on the south plateau.
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Hydrogeology of the West
Valley Site

TheWVDPsiteareaisunderlain by asequence
of glacid tillscomprised primarily of claysand silts
separated by coarser-grained interstadial sedi-
ments. Because the bottommost layer, the Kent
till, islesspermesblethan the other geologica units
and does not provide apathway for contaminant
movement fromthe WV DP, itisnot discussed here.

The sedimentsabovethe Kent till —the Kent re-
cessional sequence, the Lavery till and theintra-
Lavery till-sand, and the surficial sand and gravel
—aregeneraly regarded as containing al of the
potential routesfor themigration of contaminants
(viagroundwater) fromthe WVDPsite. (Figs. 3-
1 and 3-2 [facing page] show the relative loca-
tions of these sediments on the north and south
plateaus.) The Lavery till, the Kent recessional
sequence, and the Kent till are common to both
the north and south plateaus.

Kent Recessional Sequence. The Kent reces-
sional sequence consistsof afine-grained lacus-
trineunit of interbedded clay and silty clay layers
locally overlain by coarse-grained glacia sandsand
gravels. Thesedepositsunderliethe Lavery till be-
nesth most of thesite, pinching out along the south-
western margin of thesitewherethewallsof the
bedrock valley intersect the sequence.

Groundwater flow in the Kent recessional se-
guenceispredominantly to the northeast, toward
Buttermilk Creek. Hydraulic conductivity testing
completed during thelast several yearsindicates
amean value of 2E-01 ft/day (8E-05 cm/sec) or
2.6 in/day. Recharge comes from the overlying
Lavery till and in flow from the bedrock in the
southwest, and dischargeisto Buttermilk Creek.

Lavery Till. TheLavery till ispredominantly an
olive-gray, silty clay glacid till with scattered lenses
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Chapter 3. Groundwater Monitoring

of silt and sand. It underlies both the north and
south plateausand rangesup to 130feet (40m) in
thickness beneath the active areas of the site,
dightly increasing northeastward towards Butter-
milk Creek and the center of the bedrock valley.

Hydraulic head distributionsin the unweathered
Lavery till indicate that groundwater flow ispre-
dominantly verticaly downward at ardaively dow
rate, toward the underlying Kent recessional se-
guence. Hydraulic conductivity testing in the
Lavery till during thelast several yearsindicates
amean value of 1E-04 ft/day (1E-07 cm/sec) or
0.001 in/day. Somewellshave produced hydrau-
licconductivity vauesashighas3E-04 cm/s, which
may indicate the presence of sand lenseswithin
thetill.

Onthesouth plateau, the upper zone of theLavery
till isexposed at the ground surface and iswesth-
ered and fractured to adepth of 3to 16 feet (0.9
to4.9m). Thislayer isreferred to asthe weath-
ered Lavery till and is unique to the south pla-
teau. Thewesthered Lavery till hasbeen oxidized
to a brown color and contains numerous
dessication cracksand root tubes.

Groundwater flow in theweathered till hasboth
horizontal and vertical components. Thisenables
the groundwater to movelateraly acrossthe south
plateau before moving downward into the un-
westhered Lavery till or discharging to nearby in-
cised stream channels. Hydraulic conductivity
testingintheweathered Lavery till completed dur-
ing thelast several yearsindicatesamean value
of 5E-02 ft/day (2E-05 cm/sec) or 0.6 in/day. The
highest conductivities are associated with the
densefracture zonesfound within the upper 7 feet
(2m) of the unit.

Onthenorth plateau, wherethemain plant, waste
tanks, and lagoonsarelocated, the weathered till
layer ismuch thinner or nonexistent and the un-
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weathered Lavery till isimmediately overlain by
thesand and gravel unit.

Sand and Gravd and Till-Sand Units. Thesand
and gravel unit and the Lavery till-sand are
unigueto the north plateau. The sand and gravel
unitisasilty sand and gravel layer composed of
younger Holocene aluvial depositsthat overlie
older Pleistocene-age glaciofluvial deposits. To-
gether thesetwo layersrangeupto 41 feet (12.5
m) in thickness near the center of the plateau and
pinch out along the northern, eastern, and south-
ern edges of the plateau, where they have been
truncated by the downward erosion of stream
channels.

Depth to groundwater within the sand and gravel
unit varies from O to 16 feet (0 to 5 m), being
deepest generally beneath the central north pla-
teau (beneath the main plant facilities) and inter-
secting the ground surface farther north toward
the security fence.

Groundwater inthisunit generaly flowsnortheest-
ward acrossthe plateau towards Frank’s Creek.
Groundwater near the northwestern and south-
eastern marginsof the sand and gravel layer also
flowsradidly outward toward Quarry Creek and
Erdman Brook, respectively. There is minimal
groundwater flow downward into the underlying
Lavery till. Themean hydraulic conductivity is16.4
feet/day (6E-03 crm/sec) or 200 in/day, based on
testing completed during the last several years.

Within the unweathered Lavery till onthenorth
plateau isanother unit, the Lavery till-sand. On-
steinvestigationsfrom 1989 through 1990 identi-
fied thisthin sandy unit of limited areal extent and
variablethicknesswithintheLavery till, primarily
benesath the southeastern portion of the north pla-
teau. Groundwater flow throughthisunitisinan
east-southeast direction. Surface dischargeloca
tions have not been observed. The mean hydrau-
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lic conductivity of 3.8 feet/day (1E-03 cm/sec) or
46 in/day for this unit is based on testing com-
pleted during the last several years.

Routine Groundwater
Monitoring Program

The purpose of groundwater monitoring at the
WV DPisto detect changesin groundwater qual-
ity within thefive different hydrogeol ogic units
previously described: the sand and gravel, the
weathered Lavery till, the unweathered Lavery
till, the Lavery till-sand, and the Kent recessional
sequence. In 2001, atotd of 65 groundwater moni-
toringlocationswere sampled. Theselocationsin-
cluded 59 monitoring wells (including drivenwell
points), five groundwater seepage points, and one
sump manhole.

Monitoring Well Networ k. Table E-1 (Appen-
dix E[pp. E-3through E-6]) liststhe eleven super
solid waste management units (SSWMUs) moni-
tored by thewell network, the hydraulic position
of each well relative to the waste management
unit, the geologic unit monitored, and the anaytes
measured in 2001. (See super solid waste man-
agement unitintheGlossary [p. GLO-10].) Note
that monitoring of certainwells, marked by anas-
terisk, isrequired by the RCRA 83008(h) Admin-
istrative Order on Consent for the WVDP,

Figures A-7 and A-8 (pp. A-9 and A-10) show
the boundaries of ten of the SSWMUs at the
WV DP, (Twenty-one additional wellsinan elev-
enth SSWMU monitor the SDA and arethere-
sponsibility of the New York State Energy
Research and Development Authority
[NYSERDA]. Locationsof NY SERDA wellsare
shownonFig. A-8[p. A-10] in Appendix A. The
SDA, aclosed radioactive waste landfill, iscon-
tiguouswith the Project premises, but the WVDP
isnot responsiblefor thefacilitiesor activitiesre-
lating toit. Under ajoint agreement withthe DOE,
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NY SERDA contractswith the Project to obtain
specifically requested technical supportin SDA-
related matters. Groundwater monitoring results
from the SDA are reported in this document in
Appendix L [pp. L-3 through L-11] but are not
discussed here)

Table E-1 (pp. E-3 through E-6) identifiesthe hy-
draulic positionsof monitoring locationsrelative
to the SSWMUs. The wells monitoring agiven
hydrogeol ogic unit (e.g., sand and gravel, weath-
ered Lavery till) also are arranged in ageneral-
ized upgradient to downgradient order based upon
their location within the entire hydrogeol ogic unit.
The hydraulic position of a well relative to a
SSWMU (upgradient or downgradient) does not
necessarily match that ssmewell’sposition within
itshydrogeol ogic unit. For example, awell that is
upgradient in relation to a SSWMU may be |o-
cated at any position within ahydrogeol ogic unit
within the boundaries of the WV DP, depending
on the geographic position of the SSWMU rela
tiveto the hydrogeol ogic unit. Ingenera, thefol-
lowing text and graphics refer to the hydraulic
position of monitoring wellswithin their respec-
tivehydrogeol ogic units, thusprovidingasite-wide
perspectiverather than aperspective centered on
SSWMUSs. Information provided in Appendix E
(pp. E-7 through E-19) also followsthis conven-
tion.

Potentiometric (water level) measurementsalso
arecollected fromthewellslistedin TableE-1in
conjunction with thequarterly analytical sampling
schedule. (See Table 3-1 [p. 3-6].) Groundwater
elevation data are used to produce groundwater
contour maps, which delineateflow directionsand
gradients, and long-term trend graphs, whichil-
lustrate seasonal fluctuations and other changes
inthe groundwater system. In 2001, water levels
wereroutinely measured at 42 |ocationsin addi-
tionto thosethat were sampled.
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Table 3-1

2001 Groundwater Sampling and Analysis Agenda

Analyte Group

Contamination I ndicator
Parameters(l)

Radiological Indicator
Parameters(RI)

Volatile Organic
Compounds (V)

SemivolatileOrganic
Compounds(SV)

NY CRR Appendix 33 Metals(M33)

Specia Monitoring Parameters
for Early Warning Wells (SM)

Radioisotopic Analyses:
alpha-, beta-, and gamma-

emitters(R)

Strontium-90 (S)

2001 Quarterly Monitoring Schedule:

Description of Parameterst

pH, specific conductance
(field measurement)

Gross apha, gross beta,
tritium

NY CRR Appendix 33Volatile
Organic Compounds (VOCs)
(SeeTableE-14[p. E-20].)

NY CRR Appendix 33 Semi-
volatile Organic Compounds
(SVOCs) and tributyl phosphate
(TBP) (See TableE-14[p. E-20].)

Antimony, arsenic, barium,
beryllium, cadmium, chro-
mium, cobalt, copper, lead,
mercury, nickel, selenium,
silver, thallium, tin, vana-
dium, zinc

Aluminum, iron, manganese
C-14, Sr-90, Tc-99, 1-129, Cs-137,
Ra-226, Ra-228, U-232, U-233/234,

U-235/236, U-238, tota uranium

S-90

1st Qtr - December 1, 2000 to February 28, 2001

2nd Qtr - March 1, 2001 to May 31, 2001
3rd Qtr - June 1, 2001 to August 31, 2001

4th Qtr - September 1, 2001 to November 30, 2001

Location of Sampling Results

in Appendix E

TablesE-2 through E-8
(pp. E-7 through E-15)

TablesE-2 through E-8
(pp. E-7 through E-15)

TableE-9
(p.E-15)

TableE-10
(p.E-16)

TableE-11
(pp. E-16 and E-17)

TableE-12
(p.E-17)

TableE-13
(pp. E-18 and E-19)

TableE-13
(pp. E-18 and E-19)

1Analysis completed for selected active monitoring locations only. See Table E-1 (pp. E-3 through E-6) for
the analytes assigned to each monitoring location.

VWVDP Site Environmental Report
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Groundwater Sampling Methodology

Groundwater samples are collected from monitoring wells using either dedicated Teflon®
well bailers or bladder pumps. (Dedicated bailers are equipped with Teflon®-coated stain-
less steel leaders.)

The method of collection depends on well construction, water depth, and the water-yielding
characteristics of the well. Bailers are used in low-yield wells; bladder pumps are used in
wells with good water-yielding characteristics.

To ensure that only representative groundwater is sampled, three well volumes are removed
(purged) from the well before the actual samples are collected. If three well volumes cannot
be removed because of limited recharge, pumping or bailing the well to dryness provides
sufficient purging. Conductivity and pH are measured before sampling and, if sufficient
water isstill available, after sampling to confirm the geochemical stability of the groundwa-
ter during sampling.

The bailer, a tube with a check valve at the bottom, islowered into the well until it reachesthe
desired point in the water column. The bailer islowered slowly to minimize agitation of the
water column and is then withdrawn from the well with a sample and emptied into a sample
container. The bailer, bailer line, and bottom-emptying device used to drain the bailer are
dedicated to the well, that is, they are not used for any other well.

Bladder pumps use compressed air to gently squeeze a Teflon® bladder that is encased in a
stainless steel tube located near the bottom of the well. When the pressure is released, new
groundwater flows into the bladder. A series of check valves ensures that the water flows
only in one direction. The operating air is always separated from the sample and is expelled
to the surface by a separate line.

Bladder pumps reduce mixing and agitation of the water in the well. Each bladder pump
system is dedicated to an individual well to reduce the likelihood of sample contamination
from external materials or cross contamination. The air compressor and pump control box
can be used from well to well because they do not contact the sample or the inside of the
well.

Immediately after the samples are collected they are put into a cooler and returned to the
Project’s Environmental Laboratory. The samples are preserved with chemicals, if neces-
sary, and stored under controlled conditions to minimize chemical and/or biological changes
after sample collection. The samples are then either packaged for expedited delivery to an
off-site contract laboratory or kept in controlled storage to await on-site testing. A strict
chain-of-custody protocol is followed for all samples collected by the VWWDP.
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Surface water elevation measurements are al'so
collected at elevenlocations on the north plateau
wherethewater tablein the sand and gravel unit
intersectsthe ground surfacein theform of stand-
ing water. Surfacewater elevation measurements
taken at thesel ocationsare correl ated with ground-
water el evation measurementstaken at monitor-
ing wells and are used routinely to help define
groundwater flow-direction and gradientsin the
sand and gravel unit in areas where monitoring
well coverageis sparse or nonexistent.

Groundwater Monitoring Program Highlights
1982 T hrough 2001. The groundwater monitor-
ing program is designed to support DOE Order
5400.1 requirementsand the RCRA §3008(h) Ad-
ministrative Order on Consent for the WVDP. In
general, the content of the program isdictated by
these requirementsin conjunction with current op-
erating practicesand historical knowledge of pre-
vioussiteactivities.

» Groundwater monitoring at the WV DP began
in 1982 with themonitoring of tritiuminthesand
and gravel unitin the areaof thelagoon system.

* By 1984 twenty wellsinthevicinity of themain
plant and theNDA provided monitoring coverage.

* Fourteen new wells, agroundwater seep loca-
tion, and the french drain outfall were added in
1986 to monitor additional sitefacilities.

* 1n 1990 ninety-six new wellswereinstalled for
datacollection for theenvironmental impact state-
ment and RCRA facility investigations.

» A RCRA facility investigation expanded-char-
acterization program was conducted during 1993
and 1994 to fully assess potential rel eases of haz-
ardous wastes or constituents from on-site
SSWMUSs. Thisinvestigation, which consisted of
two rounds of sampling for awiderangeof radio-
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logical and chemical parameters, provided valu-
able information regarding the presence or ab-
sence of groundwater contamination near each
SSWMU and was al so used to guide later moni-
toring program modifications.

* In 1993 monitoring resultsindicated elevated
grossbetaactivity in groundwater inthesand and
gravel unit on the north plateau. Subsequent in-
vestigation of thisareadelineated aplume of con-
tamination with a southwest to northeast
orientation. (See Specia Groundwater Monitor-
ing [p. 3-15] for moredetail.)

« Long-term monitoring needswerethefocus of
a1995 groundwater monitoring program evalua-
tion. After acomprehens ve assessment, the num-
ber of sampling locations was reduced from
ninety-oneto sixty-fiveand analytical parameters
were tailored for each sampling location, for a
morefocused, efficient, and cost-effective program.

* 1N 1996 several groundwater seep monitoring
locations on the northeast edge of the north pla-
teau were added to the monitoring program.

 From 1996 through 2001, in responseto current
sampling resultsand DOE and RCRA monitoring
requirements, wellsto be monitored, analytes, and
sampling frequencieswere modified.

Annual Analytical Trigger Level Review. A
computerized data-eva uation programusing “trig-
ger levels’ for chemical and radiologica analytes
wasingtituted in 1995. These pre-set levels—con-
servativevauesfor chemical or radiological con-
centrations — were developed to identify and
expediteaprompt focuson any anomaliesin moni-
toring results. Thesevauesare based on regula-
tory limits, detection limits, or statistically derived
levels. Trigger levelsarereviewed and updated
every year, if necessary, usng al pre-existing data
as well as the current year’s data. The trigger
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levelswere updated before the start of the first-
quarter 2001 groundwater monitoring.

Upper and lower trigger levelsfor groundwater
€levation measurementswereintroduced in 1999.
Theselevelsare used to identify field measure-
ment anomalies, alowing prompt investigation and
remeasurement, if necessary. Groundwater-eleva
tion trigger levelswere updated before the start
of thefirgt-quarter 2001 groundwater monitoring.

Resultsof Routine
Groundwater Monitoring

Each component of the groundwater monitoring
programiscompleted in accordancewith regula
tory protocols. These componentsincludelocat-
ing and installing wells, collecting groundwater
samples, incorporating quality assurance methods,
and evaluating data.

Thetablesin Appendix E (pp. E-7 through E-19)
group theresultsof groundwater monitoring ac-
cording to thefive hydrogeol ogic unitsmonitored:
thesand and gravel unit, the Lavery till-sand unit,
theweathered Lavery till unit, the unweathered
Lavery till unit, and the Kent recess ona sequence.
Thesetables contain the results of sampling for
theradiologica and nonradiologica andytegroups
noted on Table 3-1 (p. 3-6). Inaddition, Table E-
14 (pp. E-20 through E-22) lists the practical
quantitationlimits(PQLS) for individual New York
Official Compilation of Codes, Rules, and Regu-
lations(NY CRR) Title 6, Appendix 33 analytes.
(The PQL isthelowest level of an anayte that
can be measured within specified limits of preci-
sion during routine laboratory operations[New
York State Department of Environmental Conser-
vation, 1991].)

Appendix E tables also provide each well’s hy-
draulic position relativeto other wellswithinthe
same hydrogeol ogic unit. Wellsidentified asUP
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Using a Datalogger to Record Hydraulic Conductivity
Data From an On-Site Monitoring Well

refer to either background wellsor wellsthat are
upgradient of other wellsinthesamehydrogeologic
unit. Wellsidentified asDOWN are downgradient
of other wellsinthat unit. Ineachtablewellsare
presented from upgradient to furthest
downgradient. Grouping thewe Isby hydraulic po-
gtion providesthebas sfor presenting the ground-
water monitoring datain thetablesand figuresin
thisreport. (See Table 3-1 [p. 3-6] for the quar-
terly groundwater monitoring schedule.)

High-Low graphs. Graphs showing the range of
vauesfor contamination and radiological indica-
tor parameters(pH, conductivity, grossalpha, gross
beta, and tritium) have been prepared for all ac-
tivemonitoring locationsin each geologic unit. (See
Appendix E [pp. E-24 through E-32].) Thesehigh-
low graphsalow resultsfor dl wellswithinagiven
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hydrogeologic unit to be compared to each other.
All of the high-low graphs present the upgradient
wellsontheleft side of thefigure. Downgradient
locationsare plotted to theright according to their
relative position dong the groundwater flow path.

Onthehigh-low graphsdepicting nonradiologica
contamination indicator results (pH and conduc-
tivity), the upper and lower tick marksonthever-
tical bar indicate the highest and lowest
measurements recorded during 2001 for a par-
ticular well. Themiddletick representsthearith-
metic mean of all 2001 resultsfor that well. The
vertical bar indicates the total range of the data
set for each monitoring location during the year.

Onthehigh-low graphsdepicting radiologica in-
dicator results (gross alpha, gross beta, and tri-
tium), the middletick isagain used to represent
thearithmetic mean of all 2001 results. However,
theupper and lower tick markson the vertical bar
indicate the upper and lower ranges of the pooled
error termsfor all 2001 results. Thisformat illus-
tratestherelative amount of uncertainty associ-
ated with the radiological measurements. By
displaying the uncertainty together with themean,
amorerealistic perspectiveisobtained. (Seeaso
Data Reporting [p. 1-4] in Chapter 1, Environ-
mental Program Information.) Onmagnified-scae
graphs, markers for some locations cannot be
shown because the magnitude of the concentra-
tionislarger than the upper range of the graph.

Theanalytical resultsfor grossalpha, grossbeta,
andtritium, evenif below theminimum detectable
concentrations, were used to generate the high-
low graphs. Thus, negative valueswereincluded.
Thisismost common for the gross alphaanaly-
ses, where sampleradiological counting results
may belower than the associated background.

Thewellsused to provide background valuesare
noted on each graph. All of the geol ogic units ex-
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cept the sand and gravel unit useasinglewell for
background. In previous years well NB1S was
used asthe single background reference well for
the sand and gravel unit. However, in 1997 the
collective monitoring resultsfrom three upgradi-
entwells (301, 401, and 706) were substituted for
NB1Sto usefor comparison with other sand and
gravel wellsasaway of better representing the
natural spatial variability withinthisgeologic unit.
Both the DOE and the New York State Depart-
ment of Environmenta Conservation (NY SDEC)
have accepted the use of this collective back-
ground referenceinstead of well NB1S.

Trend-Linegraphs. Trend-linegraphshave been
used at monitoring locationsthat have historicaly
shown radiological concentrations above back-
ground valuesfor volatileand semivolatileorganic
compound (VOC or SV OC) concentrationsabove
practica quantitation limits. Graphsareincluded
for gross betaand tritium at sel ected groundwa-
ter monitoring locations (104, 105, 111, 408, 501,
502, 801, 8603, 8604, and 8605) and for theVVOCs
1,1-dichloroethane (1,1-DCA) at wells803, 8609,
and 8612; dichlorodifluoromethane (DCDFMeth)
at wells803 and 8612;1,2-dichloroethylene (1,2-
DCE-t) and 1,1,1-trichloroethane (1,1,1-TCA) a
well 8612; and tributyl phosphate (TBP) at wells
111 and 8605. (See Vol atileand Semivolatile Or-
ganic Compounds Sampling [p. 3-14].)

Long-Term Trends of Gross Beta and Tri-
tium at Selected Groundwater Monitoring
L ocations. Figures 3-5 through 3-10 (pp. 3-18
through 3-20) show thetrends of gross betaand
tritium concentrations at selected monitoring lo-
cationsinthesand and gravel unit. These specific
groundwater monitoring locationswere selected
for trending because they have shown elevated
or rising levelsof grossbeta concentrations, with
somea so showing elevated levelsof tritium. Re-
sultsare presented on alogarithmic scaleto alow
locations having widdly differing concentrations
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to be compared to the average background con-
centrations plotted on each graph.

GrossBeta. Thegroundwater plume of grossbeta
activity in the sand and gravel unit on the north
plateau (Fig. 3-3[p. 3-12]) continuesto be moni-
tored closely. The source of the plume'sactivity
can betraced to the subsurface beneath the south-
west corner of theformer processbuilding. In2001,
tenwells(104, 105, 111, 408, 501, 502, 801, 8603,
8604, and 8605) showed gross beta concentra-
tionsthat exceeded the DOE derived concentra-
tion guide (DCG) for strontium-90 (1.0E-06 puCi/
mL). Lagoon 1, formerly part of the low-level
waste treatment facility, hasbeenidentified asa
sourceof thegrossbetaactivity at wells8605 and
111. The gross beta concentrations at well 8605
have been dowly but steadily decreasing over the
past severd yearswhileconcentrationsat 111 con-
tinued to fluctuate within historical levels. Con-
tamination observed at SP11 is believed to be
attributableto re-infiltration of contaminated wa-
ter that has surfaced from the strontium-90 ground-
water plume.

* Figures 3-5and 3-6 (p. 3-18) show gross beta
concentrationsinwells 104, 105, 111, 408, 501,
502, and 801 over the last eleven years. Asin
previousyears, samplesfrom well 408 continued
to show the highest gross beta concentrations of
all the wellswithin the north plateau gross beta
plumearea. Gross betaresultsfor well 408 were
dightly higher in 2001 thanin 2000.

Grossbetaa wel 111 wasdightly higherin2001 then
in 2000. WelIs501, 502, and 801 showed dight in-
creasesrdativeto 2000, andwels104 and 105 showed
somewheat greeter increasesrelativeto 2000 va ues.

* Figure 3-7 (p. 3-19) is a graph of gross beta
concentrationsat sand and gravel unit monitoring
locations 8603, 8604, and 8605. After severd years
of increasesin gross beta concentrationsin well
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8604, thetrend showed relatively minor fluctua-
tionsduring 1996 through 2001. Resultsfromwell
8603 showed a steady upward trend until early
2000, with only dight fluctuationssincethen.

Tritium. Tritiuminsand and gravel wellsalsois
routingly monitored aspart of the groundwater pro-
gram.

* Figure 3-8 (p. 3-19) showsthetritium concen-
trationsinwells 111, 408, 501, and 502 over the
eleven-year period that the WVDP's current
groundwater monitoring program has been in
place. Thefigureindicatesthat tritium concentra-
tionsinthesewellsshow dight decreasesor rela-
tively consistent trends.

* Figure 3-9 (p. 3-20) showstritium concentra-
tionsinwells104, 105 and 801 over thepast eleven
years. Well 801 shows a general decrease until
2000 and adight increasefor 2001; wells 104 and
105 show adlight decrease over the past two to
threeyears.

* Figure3-10 (p. 3-20) showssixteen-year trends
of tritium concentrations at monitoring locations
8603, 8604, and 8605. Wells8603 and 8604 indi-
cate gradually declining trendsin tritium; 8605
showsasignificant decrease over time.

North Plateau Seeps. Analytical resultsof sam-
pling for radiological parametersfrom the sand
and gravel unit seepage monitoring locationswere
compared with the results from GSEEP, a seep
monitored since 1991 that has not been affected
by the gross beta plume. (Seep monitoring loca-
tionsarenoted on Figs. A-6 and A-7 [pp. A-8and
A-9].)

Gross Beta. Radiological monitoring resultscon-
tinueto indicate that the gross beta groundwater
plume has not migrated to these seepage aress.
With the exception of SP11, gross beta concen-
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trationsfromal seep monitoring locationswereless
thanor Smilar to GSEEP concentrationsduring 2001.
Thegrossbetaconcentrationat SP11 showsadightly
increasing trend since early 1999 and somewhat
steeper increases during the second half of 2001.
Although somewhat greater than valuestypically
obtained at GSEER , itisstill well below the stron-
tium-90 DCG. (SeeTableE-7[p. E-14].)

Gross Alpha. Grossaphaconcentrationsat all of
the seep sampling locationswerevery low —gen-
erally below the associated uncertainty or less
than the detection limit.

Tritium. Tritium concentrations at the seepsre-
mained Smilar inmagnitude or werelessthan con-
centrationsat GSEEP. Tritium concentrationsin
the north plateau seeps, including GSEEP, are
dightly abovethelevelsreported in background
wellsof the sand and gravel unit. The concentra-
tionsaresimilar to those seenin sand and gravel
unit wellsmonitoring thelagoon areas of thenorth
plateau but arestill far below the DCG for tritium.

Thenorth plateau seep monitoring locationsare
inspected periodically and repaired as necessary
to maintain optimum seepage flow. Thisensures
the quality, quantity, and representativeness of the
groundwater samples. Theconditionsat all seep
monitoring locations are checked during routine
sampling and during the annual inspection of
groundwater monitoring equipment.

North Plateau Well Points. Seven well points
wereinstalled in 1990 downgradient of the pro-
cessbuilding and were sampled annually between
1993 and 1996 for radiological indicator param-
eters. Thisareaeast of the process building and
west of inactivelagoon 1 appearsto be an area of
localized contamination and isroutingly monitored
for contamination indicator and radiological indi-
cator parameters. Data from these seven well
pointswere used to supplement datacol lected from
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groundwater monitoring wells. Four well points
wereremoved from the sampling programin 1997
because sufficient coverage was provided by ac-
tivemonitoringwells.

Sampling at well pointsA, C, andH (Fig. A-6[p.
A-8]) monitorstritium concentrationsinthearea
east of the processbuilding and fuel receivingand
storagefacility (FRS) and west of inactivelagoon
1. Samplesfrom thesethreelocationshaveyiel ded
concentrationsof tritiumthat, whileelevated with
respect to historical monitoring of wellsinthearea,
arewell below theDCG of 2.0E-03 uCi/mL. (See
Table E-8 [p. E-15].) Data from downgradient
monitoring wellshave not indicated similarly -
evated levelsof tritium.

Results of Radioisotopic Sampling. Ground-
water samplesfor radioisotopic analysesare col-
lected regularly from selected monitoring points
in the sand and gravel unit and the weathered
Laverytill. (See Table E-13[pp. E-18 and E-19].)
Resultsin 2001 were generally ssmilar to histori-
cal findings. Strontium-90 remained themgjor con-
tributor to elevated grossbetaactivity inthe plume
onthenorth plateau, asindicated by the similarity
between strontium-90 trendsand gross betatrends
inwellsshowing el evated gross betaresults.

Carbon-14, technetium-99, andiodine-129, which
have been detected at several monitoring loca-
tionsat concentrations above background levels,
contribute very small percentagesto total gross
beta concentrations. These detections have oc-
curred at locations within the gross beta plume
and downgradient of inactive lagoon 1 and the
NDA. Noneof the concentrations of carbon-14,
technetium-99 or iodine-129 have been above
DCGs, and gross betaanal yses continue to pro-
videsurveillance onaquarterly basis.

Results of Monitoring at the NDA. A trench
system was constructed along the northeast and
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northwest sides of the NDA to collect groundwa-
ter that may be contaminated with amixtureof n-
dodecane and tributyl phosphate. (See also
Chapter 1, Environmental Program Information,
NRC-Licensed Disposal Area[NDA] Intercep-
tor Trench and Pretreatment System [p. 1-11].)
Therewere no monitoring resultsin 2001 that in-
dicated the presence of TBP or n-dodecane in
groundwater inthevicinity of theNDA. Ground-
water levelsaremonitored quarterly in and around
the trench to ensure that an inward gradient is
maintai ned, thereby minimizing thelikelihood for
outward migration of potentially contaminated
groundwate.

Gross betaand tritium concentrationsin samples
fromlocation NDATR, asump at thelowest point
of theinterceptor trench, and fromwell 909 (Fig.
A-6[p. A-8]), whichisdowngradient of NDATR,
continued to be elevated with respect to back-
ground monitoring locationson the south plateau
but were still well below the DCGs.

NDATR. During 2001 gross beta concentrations
at NDATR were dlightly higher than those seen
during 2000, but tritium, whilestill higher than at
other NDA monitoringlocations, declined and then
leveled off during recent years.

W&l 909. Radiologica indicator resultshavehis-
torically fluctuated at thislocation but, in general,
upward long-term trendsin both gross beta and
tritium arediscernible at well 909, although the
trends show a decrease and then a leveling off
during 2000 and 2001. Gross beta concentrations
from well 909 are considerably higher than at
NDATR. Resdud soil contamination near well 909
isthe suspected source of eevated gross betacon-
centrationsat well 909.

VWVDP Ste Environmental Report

Volatileand Semivolatile
Organic Compounds
Sampling

Volatileand semivol atile organic compoundswere
sampled at specificlocations (wells8612, 8609,
803, and seep sampling location SP12[Fig. A-6,
p. A-8]) that have shown historical resultsabove
their respective practical quantitation limits. (See
Table E-14 [pp. E-20 through E-22] for alist of
PQLs.) Other monitoring locations are sampled
for volatileand/or semivolatile organic compounds
because they are downgradient of locationsthat
have shown positiveresultsor to comply with the
RCRA 83008(h) Adminigtrative Order on Consent.

1,1-Dichlor oethane. Trendsin concentrations of
thecompound 1,1-DCA from 1991 through 2001
areillustrated in Figure 3-11 (p. 3-21). Concen-
trationsof 1,1-DCA at well 8612 have decreased
over the past six years. The compound was not
detected at wells8609, 803, or groundwater seep
SP12 during 2001. (See Table E-9[p. E-15].)

Dichlorodifluoromethane. Trendsof DCDFMeth
concentrationsareshowninFigure3-12 (p. 3-21).
DCDFMeth was detected at wells 803 and 8612
during 2001 at levelsbelow the PQL.

1,2-Dichloroethylene. Positive detections of
1,2-DCE-t werefirst noticed at well 8612 (Fig. 3-
13[p. 3-22]) in 1995. Concentrationsof 1,2-DCE-
t during 2001 were dlightly higher than those
measured during 2000.

1,1,1-Trichloroethane. The compound 1,1,1-
TCA wasdetected inwells8609 and 8612 during
2001 at levels below the PQL but was not de-
tected inwell 803 or in seep SP12. (See Table E-
9 [p. E-15] for asummary of concentrations at
theselocationsand Fig. 3-13 [p. 3-22] for agraph
of 1,1,1-TCA concentrationsat well 8612.)
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TheVOCs1,1-DCA, DCDFMeth,and 1,1,1-TCA
are often found in combination with each other
and with 1,2-DCE-t. Inwell 8612 each of these
threecompoundsfirst exhibited anincreasing trend
that, over the past few years, wasthen followed
by a decreasing trend. It is expected that 1,2-
DCE-t will exhibit similar behavior, and routine
monitoring will evaluatefuturetrends.

Tributyl Phosphate. Concentrations of tributyl
phosphate were detected in 2001 groundwater
samplesfromwell 8605, near former lagoon 1, at
concentrationssimilar to or lessthan thosein 2000.
TBPasowasdetected inwell 111, whichisnext
to and downgradient of well 8605, but at levels
much lower than those at well 8605. (SeeFig. 3-
14 [p. 3-22] and Table E-10[p. E-16].)

Theongoing detection of TBPinthislocdized area
may berelated to previoudy detected |ow, positive
concentrationsof iodine-129and uranium-232inwells
111 and 8605, asnoted in previousannua steenvi-
ronmenta reports. The presence of thesethreecon-
taminantsmay reflect resdua contaminationfrom
liquid waste management activitiesintheformer la-
goon 1 areaduring earlier nuclear fud reprocessing.
Futuretrendsof TBPwill beevauated aspart of the
routinegroundwater monitoring program.

Special Groundwater
Monitoring

Gross Beta Plume on the North Plateau. El-
evated gross beta activity has been detected in
groundwater from the surficial sand and gravel
unit in areas north and east of the building where
Nuclear Fuel Services, Inc. (NFS) reprocessed
nuclear fuel (Fig. 3-3 [p. 3-12]). In December
1993 elevated gross beta concentrations were
detected in surface water at former sampling lo-
cation WNDMPNE, |ocated near the edge of the
plateau. Thisdetectioninitiated asubsurfacein-
vestigation in 1994. Groundwater and soil were
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sampled using aGeoprobe®, amobile sampling
system. The investigation was used to estimate
the extent of the gross beta plume beneath and
downgradient of the process building. Thegross
betaplumedelineated in 1994 was approximately
300 feet wideand 800 feet long.

Thehighest grossbetaconcentrationsin groundwa-
ter and soil were near the southeast corner of the
processbuilding. For the 1994 study, the maximum
concentrationingroundwater was 3.6E-03 uCi/mL,
and the maximum concentration in soil was
2.4E-02 pCi/g. Strontium-90 and itsdaughter prod-
uct, yttrium-90, were determined to betheisotopes
responsiblefor most of thiselevated grossbetaac-
tivity (West Vdley Nudear ServicesCo., Inc., 1995).

In 1995 the north plateau groundwater recovery
system (NPGRS) wasinstalled to minimize the
advance of the grossbetaplume. TheNPGRSIis
located near theleading edge of the main | obe of
the plumewheregroundwater flowspreferentialy
towardsthe edge of the plateau. The NPGRS con-
sists of three extraction wells (RW-01, RwW-02,
and RW-03) that recover the contaminated ground-
water which is then treated by ion exchange to
remove strontium-90. Treated water istransferred
tolagoon4 or 5, thentolagoon 3, and ultimately is
discharged to Erdman Brook.

The north plateau groundwater recovery system
operated successfully throughout 2001, process-
ingabout 3.4 milliongdlons(13millionliters). The
system has recovered and processed approxi-
mately 25 million gallons (96 million liters) since
November 1995.

Asaresult of recommendationsfrom a1997 ex-
ternal review of WV DP response actionson the
north plateau, more attention wasgivenin 1998 to
the core areaof the plume, determined to be be-
neath andimmediately downgradient of theformer
process building. A summary report, 1998
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Geoprobe® Investigationin the Core Areaof the
North Plateau Groundwater Plume (West Valley
Nuclear Services Co., Inc., June 1999) discusses
groundwater and soil sampling datain the core
areaand comparesradiological sampling results
with the 1994 data. The 1998 study verified that
strontium-90 isthe predominant beta-emitter in
groundwater and saturated soil within the north
plateau groundwater plume. Thereport al so noted
that whilethe overall distribution of strontium-90
in groundwater within the plumewassimilar to
1994, concentrations detected in 1998 samples
were generally lower than in the 1994 samples
dueto radioactive decay and continuing migration
and dispersion of theplume.

Permeable Treatment Wall. A pilot-scale per-
meabletreatment wall (PTW) wascompletedin
thefall of 1999 in the eastern lobe of the north
plateau strontium-90 groundwater plumein order
totest thispassve, in situ remediation technol ogy.
The PTW isatrench constructed in the subsur-
faceand backfilled with clinoptilolite, amedium
selected for itsability to adsorb strontium-90ions
from groundwater. The PTW extendsverticaly
downward through the sand and gravel unittothe
top of theunderlying Lavery till and isapproxi-
mately 30 feet long and 10 feet wide.

Monitoring and evaluation of water levelsand ra-
diologica concentrationsupgradient, within, and
downgradient of the PTW continued during 2001
inorder to assessitseffectiveness. Additional test
borings and monitoring well installations were
completed inthevicinity of the PTW during the
fall of 2001 inorder to obtainimproved definition
of hydrogeologic conditions. Hydraulictestingin
the new wellsis planned for early 2002. These
new datawill be used to evaluatethe performance
of the pilot PTW.

Northeast Swamp Drainage M onitoring. Rou-
tine surface water sampling during 2001 contin-
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ued to monitor radioactivity levelsin surfacewa
ter flowing through the outl et | ocation WNSWAMP.
(See Appendix C, Table C-7 [p. C-8].) Grossbeta
and strontium-90 concentrations continued to fluc-
tuate dueto seasond effects. The annualized av-
erage strontium-90 concentrationswere cons stent
for thefirst fivemonthsand then steadily increased
during theremainder of theyear. (SeeFig. 3-4[p.
3-17].) The increase is believed to be due to a
natural concentrating effect resulting from below-
average precipitation during the summer and fall
months. (SeeFigures|-4and1-5[p. I-6] and Table
[-1[p.1-7] in Appendix.)

Although the annualized averaged concentration
of strontium-90in surface water increased at sam-
pling location WNSWAMP (onthe WVDP pre-
mises), monitoring downstream at thefirst point
of public access (WFFEL BR) continued to show
strontium-90 concentrationsthat were not signifi-
cantly different from background (WFBIGBR)
concentrations. (See also Northeast Swamp and
North Swamp Sampling Locations [p. 2-4] in
Chapter 2, Environmental Monitoring.)

North Plateau Groundwater Quality Early
War ning M onitoring. Thismonitoringisimpor-
tant because water recovered by the NPGRS ul-
timately isdischarged through outfal 001. Quarterly
monitoring resultsfrom threewells (116, 602A,
and 502) in the vicinity of the NPGRS are as-
signed to identify concentrationsthat may affect
compliancewith SPDES effluent limits. Routine
results for two of the wells, 116 and 602A, are
used to monitor groundwater in the areaaffected
by NPGRS drawdown. Thethird well, 502, isdi-
rectly upgradient of the NPGRS and is sampled
for additional metal snot routinely analyzed under
the current groundwater monitoring program.
Analytical resultsof sampling of well 502 for ad-
ditiona metalscanbefoundin TableE-12 (p. E-17

inAppendix E).

Calendar Year 2001



Soecial Groundwater Monitoring

240506 -

220606 -

20006 -

180506

pCi/mL

1 60E-06

140E-06

:LZ]E'CB T T T T T
Jn0l FebOl Mar-OL Ap-OL May-0L dn0l M-01 AugOl SepOl Oct-0L Nov-Ol Dec-OL

—& Sratium® |

Figure 3-4. Annualized Average Strontium-90 Concentrations at WNSWAMP

Investigation of Chromium and Nickel inthe
Sand and Gravel Unit and Evaluation of Cor -
rosion in Groundwater Monitoring Wells. A
1997 and 1998 study of the effect of modifying
sampling equipment and methodol ogy on thecon-
centrationsof chromium and nickel in samplesof
groundwater from the sand and gravel unit noted
that such modificationsdid produce decreasesin
chromium and nickel concentrations. This sup-
ported the hypothesis (which iswell documented
inthetechnica literature) that the apparently e -
evated concentrationswere not representative of
actual groundwater conditions but were caused
by the release of metals from subsurface corro-
sionof stainlesssteel well materials (West Valey
Nuclear Services, Inc. and Dames& Moore, June
1998).

To ensure continued monitoring well integrity and
the collection of high-quality samplesrepresenta-
tive of actual groundwater conditions, approxi-
mately three-fourths of the stainless steel wells
monitoring the sand and gravel unit were inter-

3-17

VWVDP Ste Environmental Report

nally inspected for corrosion during 2001. Wells
containing corrosion were cleaned using simple
brushing and purging techniques. Cleaned wells
werereinspected to verify that corrosion had been
removed. L ong-term corrosion management will
includeannual inspectionsof selected wells.

Ten-Year Sampling Pump I nspections. Dedi-
cated bladder pumps were installed in many
WV DP monitoring wellsin 1991. (See Ground-
water Sampling Methodology [p. 3-7].) Pumpsin
all actively sampled wellswereremoved and in-
spected during 2001 in order to eval uate condi-
tionsafter ten yearsof use. All pumpswerefound
to be in good, serviceable condition and future
mai ntenancewill be based on observations made
during routinequarterly sampling activities.
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Figure 3-5. Eleven-Year Trends of Averaged Gross Beta Concentrations (UCi/mL)
at Selected Locations in the Sand and Gravel Unit
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Figure 3-6. Eleven-Year Trends of Averaged Gross Beta Concentrations (uCi/mL)
at Selected Locations in the Sand and Gravel Unit
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Figure 3-7. Sixteen-Year Trends of Averaged Gross Beta Concentrations (UCi/mL)

at Selected Locations in the Sand and Gravel Unit
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Figure 3-8. Eleven-Year Trends of Averaged Tritium Concentrations (uCi/mL)
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at Selected Locations in the Sand and Gravel Unit
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Figure 3-9. Eleven-Year Trends of Averaged Tritium Concentrations (uCi/mL)

at Selected Locations in the Sand and Gravel Unit
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Figure 3-10. Sixteen-Year Trends of Averaged Tritium Concentrations (UCi/mL)
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at Selected Locations in the Sand and Gravel Unit
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Figure 3-12. Eleven-Year Trends of Dichlorodifluoromethane (ug/L) at Selected Locations
in the Sand and Gravel Unit

WVDP Site Environmental Report Calendar Year 2001



Chapter 3. Groundwater Monitoring

32

28

24 /\
2 [~ N\

16 A\
[V

12
8 /\\\//
0 : : : ' : : : : : '.”
Jan-91 Jan-93 Jan-95 Jan-97 Jan-99 Jan-01
12-DCEt------- 1,1,1-TCA

Figure 3-13. Eleven-Year Trends of 1,2-DCE-t and 1,1,1-TCA (pg/L) at Well 8612
in the Sand and Gravel Unit
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Figure 3-14. Trends of Tributyl Phosphate (ug/L) at Selected Locations
in the Sand and Gravel Unit
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